Dysfunction of extrasynaptic GABAergic transmission in phospholipase C-related, but catalytically inactive protein 1 knockout mice is associated with an epilepsy phenotype.
Phospholipase C-related, but catalytically inactive protein (PRIP) was first identified as a novel inositol 1,4,5-triphosphate binding protein. The PRIP-1 subtype is expressed predominantly in the central nervous system and binds directly to the GABA type A receptor (GABA(A)-R) β-subunit and several other proteins involved in the trafficking of GABA(A)-Rs to the plasma membrane. We found that the PRIP-1 knockout mouse showed an epileptic phenotype, confirmed by electroencephalogram. These ictal seizures were completely suppressed by diazepam (DZP), but the interictal discharges could not be abolished. We studied the electrophysiological properties of GABAergic transmission in hippocampal CA1 pyramidal neurons, using a slice patch-clamp technique. There was no difference in the effect of up to 1 μM DZP on the amplitude and frequency of miniature inhibitory postsynaptic currents between PRIP-1 knockout neurons versus wild-type neurons. In contrast, the amplitude of the tonic GABA current in PRIP-1 knockout neurons was markedly reduced compared with that in wild-type neurons. Consequently, the effect of DZP on PRIP-1 knockout mice was reduced. Dysfunction of extrasynaptic GABAergic transmission probably is involved in the epileptic phenotype of PRIP-1 knockout mice.